recently published the results of a study where they had investigated the sex ratio in a population of overwintering monarch butterflies, Danaus plexippus, roosting in trees at a California site. They had marked over 6000 butterflies in a manner which permitted them to distinguish males from females at roosting height using binoculars. This allowed them to rule out the possibility that males and females roost at different heights, which could result in artificially biased sex ratios in mark-release-recapture studies. The results of Frey & Leong's unique study clearly demonstrate that there is a male bias in sex ratio (about 60% males) at this overwintering site in early winter (January-February). It is generally very difficult to rule out all possible causes of artificially biased sex ratios in field studies, and for this reason the type of data presented by Frey & Leong (1993) is a welcome complement to controlled rearings (e.g. Wiklund et al. 1992) . In this communication, we accept Frey & Leong's empirical result, but suggest an adaptive alternative explanation for the bias in sex ratio.
Following Brussard & Ehrlich (1970) , Frey & Leong proposed several hypotheses that could explain the male-biased secondary sex ratios often observed in butterflies: (1) male-biased primary sex ratios, (2) differential mortality during preadult stages, (3) lags in emergence times of females relative to males (protandry) resulting in sample bias and (4) differences in 'catchability' due to sex-related differences in behaviour. Because adult sex ratios of 1:1 have been reported for monarch butterflies, Frey & Leong ruled out hypotheses (1) and (2). As the sampling was done among overwintering butterflies, they also ruled out hypothesis (3). Finally, their own results led them to rule out hypothesis (4). This left them with the tentative explanation that there is female-biased mortality among adult monarch butterflies along the migration routes to the overwintering sites. No evidence or proposed explanation was given for this pattern of biased mortality.
It should be added that sexual differences in mortality at the overwintering sites (males are eaten preferentially by predators; Brower & Calvert 1985; Glendinning 1993) , or in the duration of overwintering, or both, are also likely to affect sex ratios in overwintering populations of monarchs, and sex ratios do seem to change over time during overwintering (Van Hook 1993) . The results of Frey & Leong (1993) cannot be explained by these factors because they involve a male rather than a female bias, and because sampling was done during the first months of overwintering. There may be sampling problems other than those tested by Frey & Leong. For instance, Brower & Calvert (1985) found different sex ratios on branches versus trunks of trees. However, there are other indications that sex ratios of reproductively inactive monarchs may be truly male-biased in autumn and early winter, at the overwintering sites or in the transient colonies along the migration routes, even though a more equal or female-biased sex ratio may rapidly develop over time (James 1993; Van Hook 1993) . Similar patterns can be seen in related species in Australia, where the male bias in some cases seems to persist during the whole of winter (Scheermyer 1993 ).
An alternative explanation for male-biased sex ratios in winter is selection for protandry resulting in males having a greater propensity to enter diapause development, and accordingly being overrepresented among overwintering individuals (Wiklund et al. 1992 ). This hypothesis is related to hypothesis (3) above, but very different from it. 
